A new azaoxoaporphine alkaloid, 8,9-dimethoxysampangine (1), and a new naphthyridine alkaloid, 7-methoxy-8-hydroxyeupolauridine (2), along with two known azaoxoaporphine alkaloids, sampangine (3) and 9-methoxysampangine (4), were isolated from the EtOAc extract of the barks of Polyalthia nemoralis. Their structures were established on the basis of spectral evidences. Compound 1 exhibited significant cytotoxicity against KB, MCF7, LU-1, HepG2, LNCap, SW626 and SW480 cancer cell lines with IC 50 values in the range of 5.060.04 -7.610.06 M.
Polyalthia is a genus of flowering plants in the family Annonaceae. The genus Polyalthia comprises 120 species of shrubs and trees, which are distributed in tropical and subtropical regions [1] . There are 27 Polyalthia species occurring in Vietnam. Polyalthia nemoralis A. DC. scatters in the primary forests and the mountainous lands at elevations below 400 m. In Vietnam, this plant was distributed in the some northern and central provinces. The roots of this plant, called Radix Polyalthia nemoralis, was used in the traditional medicine for treatment of chronic gastritis and indigestion [2] . Previous chemical studies on this plant led to the isolation of terpenoids and alkaloids [3, 4] . We, now, investigate the constituents of this plant for the purpose of searching bioactive compounds from Vietnamese plant resources and application of them. Herein, we describe the isolation and structure elucidation of two new alkaloids named 8,9-dimethoxysampangine (1) and 7methoxy-8-hydroxyeupolauridine (2) , together with two known compounds, sampangine (3) and 9-hydroxysampangine (4), from the ethyl acetate extract of the barks of Polyalthia nemoralis. These compounds were evaluated for the cytotoxicity against seven human cancer cell lines including KB (human carcinoma in the mouth), MCF7 (human breast cancer), LU-1 (human lung cancer), HepG2 (human hepatoma cancer), LNCap (human prostate cancer), SW626 (human ovarian adenocarcinoma) and SW480 (human colon adenocarcinoma).
Compound 1 was obtained as yellow needles with melting point of 239-241 o C. The IR spectrum of 1 showed the absorption of a carbonyl group at 1680 cm -1 , a benzene ring at 1614, 1570, 1490, 1406 cm -1 . The positive ion HRESIMS of 1 revealed a pseudomolecular ion peak at m/z 315.0779 [M+Na] + corresponding to a molecular formula of C 17 H 12 N 2 O 3 (calcd for C 17 H 12 N 2 O 3 Na 315.0745). Its 1 H NMR signals (table 1) in CDCl 3 revealed a total of six aromatic protons, including two protons at  H 8.58 (1H, d, J = 9.0 Hz) and 7.34 (1H, d, J = 9.0 Hz), which were determined to be an AB system characteristic of a 1,2,3,4-tetrasubstituted benzene nucleus. Two pairs of aromatic doublets coupled to each other at  H 8.96 (1H, d, J = 6.0 Hz) and 7.87(1H, d, J = 6.0 Hz); 8.74 (1H, d, J = 5.5 Hz) and 7.62 (1H, d, J = 5.5 Hz) could be assigned to H-2 and H-3 of two pyridine rings. The remaining signals in the 1 H NMR spectrum were for protons of two methoxy groups at higher field [ H 3.98 (3H, s) and 3.99 (3H, s)]. The 13 C NMR spectrum (Table 1) exhibited seventeen carbon signals, including characteristic signals of two methoxy, six methine and nine quaternary carbons. A search of the literature revealed that the combined spectroscopic data were similar to those of sampangine (3), an alkaloid isolated from Cananga odorata [5] , whose structure was confirmed by synthesis [6] . On the basis of 1 H and 13 C NMR spectral data, the two methoxy groups could be located in the benzene ring. The location of these groups were determined by unambiguous correlations in the HMBC spectrum. Correlations between OCH 3 -8 ( H 3.99) and C-8 ( C 151.05), OCH 3 -9 ( H 3.98) and C-9 ( C 156.37), H-10 ( H 7.34) and C-11a ( C 128.40), C-8 ( C 151.05), C-9 (156.37), H-11 ( H 8.58) and C-7a ( C 125.76), C-11b ( C 151.24), C-9 (156.37) in the HMBC spectrum ( Figure 2 ) suggested that these methoxy groups could be assigned to C-8 and C-9, respectively. On the basis of all the above evidences, the structure of compound 1 is established as 8,9-dimethoxysampangine. (table 1) The 13 C NMR spectrum (table 1) exhibited total of fifteen carbon signals, including one methoxy, six aromatic methine and eight aromatic quaternary carbons. The above data together with the fact that compound 2 and eupolauridine 5 (C 15 H 10 N 2 ) had the same unsaturation number suggested that compound 2 is a hydroxylated and methoxylated derivative of eupolauridine. Eupolauridine (5) was previously isolated from the annonaceous plant Cananga odorata (ylang ylang) collected in Madagascar [7] and from the eupomatiaceous plant Eupomatia laurina [8] . The position of the substituted groups were exactly determined by correlations in the HMBC spectrum ( Figure 3 ). The position of the methoxy group at C-7 and the hydroxy group at C-8 were deduced from the correlations between Previous research has shown eupolauridine to have antifungal activity [9] and sampangine derivatives to have cytotoxic, antimalarial, and antifungal activities [10] . 8,9dimethoxysampangine (1), 7-methoxy-8-hydroxyeupolauridine (2), sampangine (3) and 9-methoxysampangine (4) were tested cytotoxicity against KB, MCF7, LU-1, HepG2, LNCap, SW626 and SW480 cancer cell lines. Among these four compounds, compound 3 is the most active against all of the tested cancer cell lines with IC 50 value in the range of 2.280.07-3.960.09 M. Activities of compound 4 with IC 50 value of 2.630.10-4.800.11 M is slightly lower than these of 3. The compound 1 shows weaker activities with IC 50 value in the range of 5.060.04-7.610.06 M. The cytotoxicity of sampangine skeleton is affected by the substitution at the positions of H-8 and H-9. The placement of H-8 and H-9 in the sampangine skeleton with methoxy group may be caused the reduction of the cytotoxicity of compound 1 and 4. 
Sampangine (3)
Yellow needles. MP: 208-209°C. 1 
Cytotoxicity assay:
The cancer cell lines (KB, MCF7, LU-1, HepG2, LNCap, SW626 and SW480) were maintained in Dulbecco's D-MEM medium, supplemented with 10% fetal calf serum, L-glutamine (2mM), penicilin G (100 UI/mL), streptomycin (100 µg/mL) and gentamicin (10 µg/mL). Stock solutions of compounds were prepared in DMSO/H 2 O (1/9), and cytotoxicity assays were carried out in 96-well microtiter plates against KB, MCF7, LU-1, HepG2, LNCap, SW626 and SW480 cancer cell lines (3 x 10 3 cells/mL) using a modification of the published method [11] . After 72 h incubation at 37 o C in air/CO 2 (95:5) with or without test compounds, cell growth was estimated by colorimetric measurement of stained living cells by neutral red. Optical density was determined at 540 nm with a Titertek Multiscan photometer. The IC 50 value was defined as the concentration of sample neceessary to inhibit the cell growth to 50% of the control. Ellipticine was used as a reference compound.
Supplementary data: Spectral data relating to this article are available online.
